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(54) SYRINGE 

(57) A kit-form syringe which is filled with a formula- 
tion and comprises a cylindrical opened at both ends 
and having a communication passage near one of the 
opened ends, a slidable partitk)n plug wtuch defines a 
plurality of chambers in the cylirKier, an elastic end par- 
tition fitted in one of the opened ends and having a pas- 
sage communicating witii the communication passage, 
and a rigid syringe needle connection adapted to be ifit- 
ted in an end of the end partition. A communicating por- 
tion is formed for communication between a 
circumferential groove of the partition plug in the cylin- 
der and a chemical. As for the remaining structure, pro- 
vided on a tip end portion of the cylinder of a synthetic 
resin are a syringe needle mounting portion and a pro- 
tective outer cylinder, of which a tip errd is integrally pro- 
vided with a tip end sealing portion for sealing the 
syringe needle mounting portion. The tip end sealing 
portion comprises a head and a twisted plate. The cylin- 
der is unitarily formed of a resin, and has a communica- 
tion groove in a front vacant chamber, which 
communication groove is. contiguous to the syringe nee- 
dle connection. A gas is charged in the front vacant 
chamber which is partitioned by the partition plug. 
Therefor, water droplets and bacteria are prevented 
from entering the cylinder. 
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Description 

Technical Field 

The present invention relates to a kit style syringe 
previously filled with medicine In a syringe cylinder, and 
more particularly intends to improve the sealing per- 
formance in order to prevent Invasion of bacteria and 
vapor during safekeeping and in sterilization. 

Background Art 

Japanese Patent Publn. No. 62-58745 proposes a 
kit style syringe as disclosed In Fig. 23 which can be 
previously filled with medicine and permits injection to 
be easily performed by only attaching a syringe needle 
in injection. As shown in Fig. 23. a syringe 63 includes a 
glass cylinder body 64. a ban-el of synthetic resin f ixecfly 
fit into the front of the cylinder body 64, and a cap 70 of 
synthetic resin mounted on a syringe needle connection 
portion 69 at the tip of the bane! 65. A slidable partition 
stopper 66. a piston 67 and a medicine solution filled 
therebetween are arranged in the cylinder body 64. The 
ban'el 66 and cylinder 64 constitute a syringe cylinder 

The barrel 65 has an inner diameter equal to that of 
the cylinder body 64. On the inner wall of the ban-el 65 
are formed a longitudinal groove 71 and a delivery 
groove 72 extending from the groove 71 to a discharge 
hole 73 of the needle connection portion 69. In opera- 
tion, when a piston 67 is pushed, the partition stopper 
66 moves into the barrel 65. Then, the medicine 68 will 
be introduced into the discharge hole 73 through the 
grooves 71 and 72. A syringe needle is lure-locked with 
the needle connection portion 69 which is tapered, i.e.. 
surely fixed there by elasticity peculiar to resin. 

The cap 70 is fixedly fit on an external cylinder 74 
formed around the needle connection portion 69 of the 
ban-el 65 as seen from an enlarged view. Specifically, a 
peripheral groove 75 is formed on the side of the inner 
wall of the external cylinder 74. A protrusion 79 of a cir- 
cular engagement hem 77 dangling from a flange of the 
cap 70 is engaged with the peripheral groove75 so that 
the flange 76 intimately abuts on the external cylinder 
74. The cap 70 serves to prevent invasion of dust during 
safekeeping. 

But, the syringe 63 described above can inject only 
one kind off medicine. Where two or more Wnds of injec- 
tk>n agents, e.g., agents A and B should be mixedly 
injected, these two kinds of injection agents must be 
mixed previously. In this case, even where the agents A 
and B exist solely, respectively, and can be stably pre- 
sen/ed for a long time, it may be difficult to maintain the 
stability in the mixed state of A + B. 

A syringe which permits two kinds of medicines to 
be separately preserved has been proposed in Japa- 
nese Utility Mode Preliminary Publn. 3-58434. This 
syringe (not shown) has a structure similar to that 
explained above in connection with the above Japanese 
Patent Publn. 62-513745, in which another partition stop- 



per is arranged between the partition stopper 66 and 
the piston 67 to permit two kinds of injection agents to 
be accommodated. This syringe, in which the shape of 
a passage in the barrel is slightly modified, has basically 
5 the same structure as that of the syringe disclosed m 
Fig. 23. 

In any syringe described above, however, the barrel 
65 must be fabricated as a separate component and 
attached to the tip of the cylinder 64. Such a syringe is 
10 too expensive to dispose because the structure of the 
barrel is complicate and requires high accuracy. 

Meanwhile, filling of medicine solution and insertion 
of partition stoppers in the syringe are carried out by the 
vacuum filling/stopping technique as shown in Figs. 
15 24(a) and 24(b). In this technique, first, as shown in Fig. 
24(a), a front partrtion stopper 37i is inserted into the 
front of the cylinder 36 and thereafter the first medicine 
solution 42 is injected from a solution nozzle 38. In this 
case, the interior of the cylinder 36 is evacuated to pre- 
20 vent mixing of air in the medicine solution 42. 

Next, as shown in Fig. 24(b), a partition stopper 37 
pushed Into a metallic cylindrical tube 39 by reducing its 
diameter is instantaneously pushed out into the cylinder 
36 using a push rod 40. At this time, air between the 
25 medicine solution 42 and an intermediate partition stop- 
per 372 Slips out of a slit 41 between the cylindrical tufc»e 
39 and the cylinder 36 as indicated in arrows. A second 
medicine solution is injected in an evacuated state. 
Thus, a separate-injection style syringe can be fabri- 
30 cated. The conventional syringes, however, have a 
defect that when the cylinder 36 is filled with the mecfi- 
dne solution 42. air is apt to remain in a peripheral 
groove 43 of the Intermediate partition stopper 373. Fur- 
ther, the conventional syringes have also the following 
35 defect. Where the air remains in the peripheral groove 
43, when the intermediate partition stopper 372 moves 
in a vacant chamber of the barrel 65 in Fig. 23. air will be 
mixed in the medicine solution 42. For this reason, the 
syringe must be once pulled out from a human body to 
40 evacuate. When bacteria are mixed in the air remaining 
in the per^heral groove 43. they will invade the medi- 
cine solution 42. 

On the other hand. Japanese Patent Preliminary 
Publn. 60-72561 proposes a syringe 51 as shown in 
45 Rg. 25. This syringe includes a glass cylinder 53 having 
a swelling groove 52 in the intermediate portion, a rub- 
ber partition stopper 54 arranged behind the groove 52 
within the cylinder 53, a piston 55 behind the partition 
stopper 54. a front chamber 56. i.e.. medicine powder 
so 58 accommodated between the syringe needle connec- 
tion portion 57 at the front and the partition stopper 54, 
a rear chamber (i.e., diluted solution 59 filled between 
the partition stopper 54 and the piston 55), and a rubber 
cap 60 covering the syringe needle connection portion 
55 57. 

The rubber cap 60 shuts a discharge hole 61 of the 
syringe needle connection portion 57 to prevent vapor 
at)sorption of medicine powder 58 during safekeeping 
of the syringe 51 . In using the syrirrge 51 , the piston 55 
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is pushed to move the piston 55 to the groove 52 o1 the 
cylinder 53. As a result, the diluted solution 59 is 
injected into the front chanijer 56 so that it will be mixed 
with the medicine powder 58 by stirring. 

These syringes 51 and 63 described above permit 5 
persons engaged in medical treatment to remove the 
caps 60 and -70, mount a syringe needle and immedi- 
ately give, a patient an injection without labor of filling 
medicine solution. As compared with the conventional 
syringes, these syringes can prevent inconveniences of io 
pollution of a syringe needle in sucking medicine solu- 
tion, mixing of glass pieces due to ampul cutting infilling 
the medicine solution and mixing of minute fragments of 
rubber or invasion of bacteria in thrusting the needle 
through the rubber stopper of a vial. is 

The syringe 51 , 63 is required to conduct pre-steri- 
lization and post-sterilization under rules of FDA in U. S. 
A. The pre-sterilization is carried out for each of compo- 
nents in the process of making the syringe, and the 
post-sterilization is carried out upon completion of 20 
assembling the conriponents. The post-sterilization is 
carried out by e.g. spraying of flowing steam at 120*" for 
20 minutes. Thereafter, the syringe is wrapped. The 
wrapping is performed in an aseptic room by using a 
sterilization sack made of vinyl and further vacuum 25 
packing the sterilization sack After the wrapping, the 
syringes must be preservable for two or three years. 

However, the syringe described ai^ove suffers from 
the following serious protrfem. in addition to that the cap 
60, 70 is apt to come off. in the post-sterilization, steam 30 
will invade from an opening of the cap 60, 70 and a 
small opening between the barrel 65 and the cylinder 
body 64 as indicated by character a and b in Figs. 23 
and 25. Bacteria are apt to invade. This is because a 
minute opening will occur even when the barrel 65 35 
made of synthetic resin and glass cylinder 64 made of 
glass are pressure-coupled with each other. Further, 
even if the post-sterilization is successful, when a small 
hole Js made in the sterilization sack during safekeeping 
after the wrapping or the bacteria killing of the sack is 4o 
not complete, bacteria will invade from openings of the 
cap 60. 70 and the turret 65. 

. In view of the atx>ve points, in order to realize three 
rules of the kit style syringe, i.e., reduction in burden, 
prevention of mixing of alien substance and destruction 45 
of bacteria pollution in preparing medicine, the present 
invention interxis to provide a syringe with excellent 
sealing performance which can prevent invask>n of bac- 
teria and others during a long time preserving time or 
the.sterilization step using fk>wing steam. so 

Disclosure of invention 

In order to attain the above object, the present 
invention adopts a first configuration comprising: a cyh ss 
inder having openings on both erxls and a communicat- 
ing passage provided near the one opening in an axial 
direction and from whose other opening a piston is 
inserted; a partition stopper which is slidable within said 



cylinder and defines a plurality of chambers in said cyl- 
inder; an elastic end partition having a passage in a 
radial direction fit on the one opening side of said cylin- 
der and guided to said communicating passage and 
another passage in an axiaf direction communicating 
with said passage; and a rigid syringe connection por- 
tion fit in said passage in an axial direction of said end 
partition. Said siyringe needle connection portion may 
have rotation stopping protrusions in a radial direction 
and said end partition may have fitting grooves corre- 
sponding to said rotation stopping protrusions. 

In the first configuration, the elastic partition end is 
pressed into the front end of the rigid cylinder to make 
intimate contact with each other, thus preventing inva- 
sion of water and bacteria into the cylinder. The rigid 
syringe needle^ connection portion is pressed into the 
passage in an axial direction of the elastic partition end 
to make intimate contact with each other, thus similarly 
preventing water or bacteria into the cylinder. The rota- 
tion stopping protrusions of said syringe needle connec- 
tion portion are fit in the fitting grooves of the partition 
end, thus preventing rotation of the syringe needle con- 
nection portion in lure-loddng connection of said 
syringe needle. 

As another means, the present invention adopts^ in 
a syringe in which medicine solution is filled between a^ 
partition stopper arranged slidably in a cylinder and a 
rear piston, and In the outer periphery, a plurality of cir- 
cular lips and a peripheral groove between said plurality 
of lips are formed, a second configuration wherein a 
communicating portion communicating said medicine 
solution with saki peripheral groove is formed. The 
peripheral grooves may be formed in saki rear piston 
and a communicating portion communicating saki 
grooves with saki medicine may be formed in said rear 
piston. The communicating portion may be communi- 
cating grooves formed in said circular lips of said parti- 
tion stopper or said rear piston. 

In accordance with the second embodiment of the 
present invention, the peripheral groove of the partition . 
stoppers or piston is filled with the medicine solution. 
For this reason, no air is left in the peripheral groove and 
there is no fear of bacteria in tiie air invading the cylin- 
der. Where two partition stoppers are arranged in the 
cylinder, the front partition stopper is first inserted in the 
cylinder and the first medicine solution is injected under 
ventilation. Next, the second intermediate partition stop- 
per is built in by the vacuum filling/stopping tecfmique. 
The medicine is filled in the peripheral groove of the 
intermediate partition stopper to extrude , air in the 
peripheral groove. Thus, the second medicine solution 
is injected. Where the intermediate partition stopper is 
mounted in a reverse direction, in injection of the sec- 
ond medicine solution, air in the peripheral groove from 
the communicating portion (communicating groove) is 
ak>sort>ed by ventilation. 

As . still another means, the present invention 
adopts, in a syringe including a syringe needle connec- 
tion portion and an external cylinder for protection out- 
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side said syringe needle connection portion which are 
formed at the tip of a cylinder made of synthetic resin, a 
third configuration that a tip hermetic-sealing portion for 
hermetically sealing said syringe needle connection 
portion in said external cylinder is integrally formed at 5 
the tip of said external cylinder. The tip hermetic-sealing 
portion may include a head fixed at the tip of said exter- 
nal cylinder through a circular recess groove, and a 
twisting plate extended from said head. Further, said 
cylinder may be a resin-Integral type cylinder in which 70 
said partition stopper and said rear piston are slidabfe, 
and a communicating groove for introducing medicine 
solution successive to a discharge hole of a syringe 
needle mounting portion is formed in a front vacant 
chamber of said cylinder. Said front vacant chamber /5 
partitioned by said partKion stopper may be sealed with 
gas. The material of said cylinder is made of amorphous 
polyotef in and others. 

In the third configuration, the syringe needle con- 
nection portion is surrounded by the external cytirxler 20 
and the tip hermetic-sealing portion so that it is com- 
pletely sealed. By twisting the twisting plate, the tip her- 
metic-sealing portion can be cut from the circular recess 
groove between the head and the tip of the external cyl- 
inder. Further. In unsealing the tip hermetic-sealing por- 2S 
tlon, the gas pressure in the cylinder and the front 
partition stopper jointly stop Invasion of bacteria from 
the syringe needle connection portion. The resin inte- 
gral style cylinder can solve invasion of flowing vapor 
from the cylinder intermediate portion of the barrel style 30 
cylinder. Since the amorphous polyolef in can be easily 
molded, the communicating groove can be easily and 
surely formed in the cylinder, and the cylinder can be 
burned up. 

35 

Brief Descrbtion of Drawings 

Rg. 1 is shows a first embodiment of the syringe 
according to the present invention; (a) is a sectional 
view showing the structure, (b), (c) are sectional views 40 
showing the operation and (d) is a sectional view in line 
l-lof(a). 

Rg. 2 is an exploded perspective view showing an 
end partition, a needle connection portion and a cap. 

Rg. 3 is a sectional view in line III - III in Fig. 2. 4S 

Rg. 4 is a perspective view of a similar example of 
the partHibn and the cap. 

Rg. 5 is a sectional view in line III - lllin Rg. 4. 

Rg. 6 is back view of the end partition of Fig. 5; (a) 
shows a similar example, and (b) shows the other exanv so 
pie. 

Rg. 7 shows another example of the syringe needle 
connection portion; (a) is a front view and (b) is a sec- 
tional view in IV - IV of (a). 

Rg. 8 is a separate injection type syringe filled with ss 
two kinds of Injection agents; (a) is a sectional view 
showing the structure, (b) and (c) are sectional views 
showing the operation. 



Rg. 9 is a mixing type syringe using two kinds of 
injection agents; (a) is a sectional view showing the 
structure and (b) and (c) are sectional views showing 
the operation. 

Rg. 1 0 is a sectional view of the main part showing 
the other embodiment of a cylinder. 

Rg. 11 Is a longitudinal sectional view of the second 
embodiment of the state where the end partition and the 
cap in Fig. 5 are mounted in the cylinder. 

Fig. 12 is a longitudinal sectional view showing the 
second embodiment of the syringe according to the 
present invention. 

Rg. 13 Is a front view showing an intermediate par- 
tition stopper build In the cylinder. 

Rg. 14 is a perspective view showing the intermedi- 
ate partition. 

Rg. 15 is a longitudinal sectional view showing the 
third embodiment of the syringe according to the 
present invention. 

Rg. 16 Is a perspective view showing the cylinder 
portion of the syringe. 

Rg. 17 Is a perspective view of a first example of a 
sealing structure. 

Rg. 18 shows a sealing structure; (a) is a plan view 
and (b) Is a side view partially sectioned in unsealing. 

Rg. 19 is a perspective view showing the second 
example of the sealing structure. 

Rg. 20 is a longitudinal sectional view showing the 
third example of the sealing structure. 

Rg. 21 is a plan view of the tiiird example. 

Rg. 22 is a longitucfinat sectional view showing a 
syringe equipped with a sealing structure. ~^ 

Rg. 23 Is a longitudinal sectional showing one 
example of the conventional syringe. 

Rg. 24 shows an evacuation filling stopping tech- 
nique; (a) Is a sectional view of the state where the first 
medicine solution has been injected and (b) is a sec- 
tional view of the state where an intermediate partition 
stopper has been build in. 

Rg. 25 Is a longitudinal sectional view showing tiie 
other example of the conventional syringa 

Best Mode of Caffyinq Out the invention 

Embodiment 1 

Rg* 1(a) - (d) show the first embodiment of the 
syringe according to the present invention. Rg. 1(a) 
shows the state before use, Fig. 1(b) shows the state 
during Injection. Fig. 1 (c) shows the state after injection, 
and Fig. 1 (d) shows the sectional shape of a cylinder. In 
these figures, reference numeral 21 denotes a cylinder 
made of glass having openings 44 and 45. The tip of the 
one opening 44 is a hook-shaped tip 22 whose section 
is bent in a hook shape. Reference numeral 23 denotes 
a rear end portion of the cylinder; 24 a swelling portion; 
and 25 a piston. The swelling portion 24 swells at a por- 
tion of the circumference of the cylinder as shown in Rg. 
24 (d). and forms a communicating path 24* inside it. 
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In the neighborhood of the center within the cylinder 
21 , a partition stopper 26 is fit. Both piston 25 and parti- 
tion stopper 26 are made of flexible resin inclusive of 
rubber and have lips formed on their outer periphery. 
The left end of the cylinder 21 in these figures is water- 5 
tightly closed by an end part'tion 27. Thus, within the 
cylinder 21 are formed a vacant chamber 28 between 
the piston 25 and the partition stopper 26 and another 
vacant chamber 29 biBtween the end partition 27 and 
the partition stopper 26. A syringe needle connection w 
portion 30 is fit in the end partition 27, and a cap 31 is fit 
over the needle connection portion 30. 

Figs. 2 to 3 are views explaining the details of the 
end partition 27, the needle connection portion 30 and 
the cap 31 . The end partition 27 is made of rubber or 15 
resin having elasticity slightly lower than that of the pis- 
ton 25 and the partition stopper 26, and is formed in a 
cylindrical-rod-shape with a U-groove 27a formed on 
the side of the rear end (near the partition stopper). On 
the bottom of the U-groove 27a are formed several 20 
pores 27b. These several pores 27b, which are made 
radially towards the center axis of the cyBnder, consti- 
tute plural passages 27b. On the front surfece (on the 
side of the syringe needle) of the end partition 27, 
crossed-grooves 27c serving as fitting grooves are 25 
formed, and at the center of the crossed shape, an 
opening 27d is formed along the center axis of the cylin- 
der whose tip is communicated with the above pas- 
sages 27b. The elastic end partition 27 is intimately fit 
on the side of the opening 44 of the glass rigid cylinder 30 
21 with no gap. 

Incidentally, as shown in Figs. 4 to 6, on the rear 
surface of an end partition 2T, crossed grooves 27b 
serving as passages may be formed which are commu- 
nicated with the central opening 27d. In such a configu- 35 
ration, the grooves 27b can be easily formed. In this 
case, in Fig. 1 , the partition stopper 26 abuts on the rear 
surface of the end partition 27* so that the medicine 
solution is introduced from the passage 24* of the swell- 
ing portion 24 into the grooves 27b. The grooves 27b 40 
may^be tormed radially from the central opening 27d as 
shown in Fig. 6(a). 

In Fig. 2, the syringe needle connection portion 30 
integrally Includes a crossed frame 30a serving as 
whiri-stop protrusions fit in the crossed grooves 27c, a 4S 
parallel cyiirKier 30b extencBng rightwards from the 
center of the crossed frame 30a in the figure and a 
tapered cylinder 30c extended leftwards from the center 
of the crossed frame 30a. and is made of a rigid body 
formed by injection molding off plastic. The tapered cyl- so 
irxier 30c is to be connected to the syringe needle. The 
openings of the cylinders penetrate from the left ervf of 
the cylinder 30c to the right end of the cylinder 30b so 
as to constitute a passage 30d. The cap 31 is made of 
flexible rubber or others so as to fit over surely the ss 
tapered cylinder 30c and has a shape with a bottomed 
tapered hole. 

As shown in Figs. 4 and 5. plural twisting pieces 
31a may be protruded from the outer periphery of cap 



31. The twisting pieces 31a perrrvt the cap 31 to be 
tightly fit over the syringe needle connection portion 30. 
This enhances the sealing property and permits easy 
removal. The cap 31 is adapted to have a length that its 
rear end abuts on the crossed frame 30a of the syringe 
needle connection portion 30 as shown in Rg. 11. and 
contritHJtes to improve the sealing property together 
with the twisting pieces 31 a. 

WHh reference to Rg. 1. an explanation will be 
given of the operation of the syringe 46. The syringe 46. 
as shown in Fig. 1 (a), is preserved in a state where the 
vacant chamber 28 is filled with injection medicine and 
tiie vacant chamber 29 is filled with no injection medi- 
dne. In use. first, the cap 31 is removed and the syringe 
needle 32 is fit by a lure-locWng system. With the 
syringe needle^ 32 upwards, when the piston 25 is 
pushed as shown in Fig. 1 (b). the partition stopper 26 is 
located at the communicating passage 24' of the swell- 
ing portion 24. Then, the injection medicine in the cham- 
ber 28 moves into the vacant chamber 29. After air in 
the vacant chamber 29 is exhausted, the syringe needle 
32 is caused to pierce a patient. The injection medicine 
passes from the passages 27b through the passage 
30d to reach the syringe needle 32. 

Rg. 1 (c) shows the state where injection has been 
finished. The piston 25 is pushed so that the end parti- 
tion 27. partition stopper 26 and the piston 25 are 
t^rought into intimate contact with one another. Then, if 
the tip (on the side of the syringe needle) of the piston 
25 does not reach the interior of the passage 24*, the 
entire injection medicine in tiie chamber 28 cannot be 
injected. The passages 27b of the end partition 27 must 
be located on the passage 24*. In order to satisfy such a 
condition . the thicknesses of the end partition 27. parti- 
tion 26 and piston 25 in an axial direction and the length 
and position of the swelling portion 24 are determined. 

Rgs. 7(a), (b) show anotiier embodiment of the 
syringe needle connection portion. In this embodiment, 
a syringe needle connection portion 33 includes a 
aossed frame 33a, cylinders 33b. 33c and a passage 
33d which are those constituting the syringe needle 
connection portion 30 shown in Rgs. 2 and 3, and fur- 
ther includes an external cylinder 33e for protection out- 
side the tapered cylinder 33c. It should be noted that the 
tapered cylinders 33c and 30c are cor^iected to the 
syringe needle 32 by the lure locking system. 

Rgs. 8(a) to 8(c) show an emtxxiiment of a sepa- 
rate type syringe for injecting two injection medidnes. 
I.e., A and B previously put in the syringe in a such a 
fashion of injecting first medidne A and subsequentty 
medicine B. Rg. (a) shows the state where the medi- 
dnes are preserved: Rg. 8(b) shows the state when 
injection is started; and Rg. 8(c) shows the state when 
the injection has been finished. . . 

This endiodiment has a configuration in which 
another partition stopper 34 is inserted between the pis- 
ton 25 and the partition stopper 26 in the embodinient of 
Rg. 1 so as to divide the chamber 28 into chambers 28a 
and 28b. The chambers 28a and 28b are filled witii 
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medicines A and B. respectively. At least the chamber 
28b is filled with only medicine with no air contained by 
the vacuum filling system. 

With the cap removed from the state of Fig. 8(a)» 
the syringe needle 32 is connected. With the syringe 32 s 
upwards, when the plunger 25 Is pushed, the pressure 
in the chamber 28b increases to push the partition stop- 
per 34. Thus, the pressure in the chamber 28a 
increases to push the partition stopper 26 into the side 
of the communicating passage 24 as shown in Fig. 8(b). io 
Then, the injection medicine within the chamber 28b 
enters the chamber 29 and air goes out from the syringe 
needle. Having confirmed that the air has been 
removed, injection Is carried out. The injection medicine 
in the chamber 28a is injected into the body of a patient, is 
When the injection agent in the chamber 28a runs out. 
the partition stoppers 26 and 34 are brought into inti- 
mate contact with each other so that both two partitions 
are located on the communicating passage 24*. The 
injection medicine within the chamber 28b is ir^ected zo 
into the human body through the passage 24*. 

Fig. 8(c) shows the state where injection has been 
finished. In this state, the tip of the piston 25 must be 
located on the communicating passage 24'. The com- 
municating passages 27b of the end partition 27 must 25 
be located in the communicating passage 24'. On the 
basis of such a condition, the thickness of each partition 
stopper and tiie piston and the lengtii and position off the 
communicating passage 24' are determined. 

Rgs. 9{a) to 9(c) show an embodiment of a syringe so 
which can preserve two injection medidnes in a divi- 
sional manner like Rg. 8. and can inject them after hav- 
ing been mixed (or perform "mixing injection" ). The 
syringe according to the embodiment of Fig. 9 is differ- 
ent from that of Fig. 8 in tiiat two swelling portions 24a 35 
and 24b are separated from each other. The partitions 
26 and 34 are an^nged behind the swelling portions 
24a and 24b, respectively The chamber is divided into 
two chambers 28a and 28b which are filled with different 
injection agents. 40 

In use. with the cap 31 removed in the state of Fig. 
9(a). the syringe needle 32 is connected. With the 
syringe 32 upwards, the plunger 25 is pushed. As 
shown in Fig. 9(b). tine partition stopper 34 is located on 
the communicating passage 24b\ Air within tiie Cham- 4s 
ber 28b passes through the convnunicating passage 
24b' to enter the chamber 28a and subsequently the 
injection agent enters there. The partition stopper 26 
also reaches the communicating passage 24a* and air 
within the chambers 28a and 28b passes through the so 
communicating passage 24a' to leak out slightly from 
the syringe needle 32. Witii tiie entire injection agent 
within the chamber 28b having moved into the chamber 
28a, the syringe is shaken to mix these two injection 
agents sufflcientiy Thereafter, the air within fhe cham- 55 
ber 28a is expelled from tiie syringe. An injection is 
given to a patient Fig. 9(c) shows the state when injec- 
tion has been finished. This state, which is the same as 



fliat explained in connection with Fig, 8(c). will not 
&(plained here. 

Rg. 10 shows an embodiment of tiie cylinder 21 
having a different shape. This cylinder 21 does not have 
the hook-shaped tip portion 22 at the opening 44 on the 
side of the syringe needle, but a straight opening end 
whose opening diameter is equal to the inner diameter 
of tiie cylinder 21. Such a configuration permits tiie cyl- 
inder to be easily fatxicated. thus reducing production 
cost of tiie cylinder. Where there is the hook-shaped tip 
portion 22. the end partition 27 is fit from tiie opening on 
the side into which the piston 25 is inserted. But the 
straight shape as shown in Rg. 10 permits the end par- 
tition 27 to be directiy f it from the opening 44 on the skle 
of the syringe needle, which can be easily implemented. 
Rg. 1 1 shows the^ate where the end partition 27* and 
the cap 31 equipped witii the twisting pieces 31a have 
been mounted in the cylinder 21 . 

In accordance with the first embodiment, since the 
elastic engagement between the cylinder made of glass 
and the end partition made of rubber eliminates the gap 
therebetween, invasion of f bwing steam into the cylin- 
der in the sterilization process can be prevented and 
invasion of bacteria can be also prevented. 

EmhKKiiment 2 

Rg. 12 shows the second embodiment off a syringe 
according to the present invention. 

A syringe 101 according to this embodiment is 
characterized in tiiat it includes two partition stoppers 
103 and 104 made of rubber anrainged within a cylinder 
102 and tiie intermediate partition stopper 104 is pro- 
vided witti communicating grooves 108 which communi- 
cate circular peripheral groovies 105^, 1052 vvith a first 
medicine solution 106. The peripheral grooves lOSj 
and 1052 are filled witii tiie first medicine solution 106 
from the communicating grooves 108. 

Specifically, tiie intermediate partition stopper 4. as 
shown in Figs. 13 and 14. has the two perv>herai 
grooves I05i and lOSs between three circular lips 109^ 
- 1093. Plural (six in the example shown) communicat- 
ing grooves 108 are formed on tiie drcular lip 109i on 
the one side and the intermediate circular lip 1092 ^® 
formed, respectively. The communicating grooves 108 
are formed slightiy obliquely in a direction of tiiickness 
of the partition stopper 104 (axial direction), and have 
square sectional shapes. The circular lip IO93 on the 
other side of the partition stopper 1 04 is formed to have 
a diameter equal to those of the circular lip 1 09^ and tiie 
intermediate circular lip 1092. but has no communicat- 
ing grooves. The outer peripheral sur^ce of the circular 
lips 109^ to 1093 and tiie lx)ttom surface of tiie periph- 
eral grooves 105t and 1052 have a semicircular shape 
(R-shape) as shown in Fig. 13. The peripheral grooves 
105i and 1052 serve to decrease tiie sliding resistance 
of the partition stopper 104 for the cylinder 102 as 
ecplained in connection witii tiie prior art. 
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In this embodiment, the number of the circular lips 
109i to 1093 is three, but may be greater than three. 
Otherwise, a configuration having two circular lips and 
one peripheral groove therebetween may be proposed, 
in this case, the one circular lip has the same communi- 5 
eating groove as described above. Further, the commu- 
nicating groove 108 may t>e formed not obliquely but 
straight in the direction of thickness of the partition stop- 
per 104. The outer peripheral surface of the circular lips 
109i to 1093 and the txntom surface of the peripheral 10 
grooves 105^ and 1052 ^^ve not a serrucircular 
shape (R-shape) as shown in Fig. 13. but may be flat. In 
place of the communicating grooves 108, communicat- 
ing holes which communicate the medicine solution 106 
with the peripheral grooves 105i and 1062 may be 75 
formed in the circular lips 109^ and 1092 *he trunk 
1 10 of the ihtermediate stopper 104. 

The intermediate partition stopper 104 is built in the 
cylinder 102 together with a front partition stopper 103 
as shown in Fig. 12 by the vacuum filling/stopping tech- 20 
nique as in the prior art. In this case, the peripheral 
grooves 105^ and 1052 ^il^^ w>t^ ^® ^'^^ medicine 
solution 106 through the communicating grooves 108 
and air within the peripheral grooves 105^ and 1052 *s 
extruded by the medicine solution 106 and externally 2S 
sacked along the inner wall 1 15 of the cylinder. 

The front partition stopper 103. whrch is formed to 
have a diameter and thickness equal to those of the 
intermediate partition stopper 104. has two peripheral 
grooves 111^ and III2 like the intermediate partition 30 
stopper 104. The piston 112 behind the intermediate 
partition stopper 104, which is formed to have a larger 
thickness than that of the intermediate partition stopper 
104, has also two peripheral grooves 113. In this 
embodiment, the front partition stopper 103 and the pis- 35 
ton 112 has no communicating grooves unlike the inter- 
mediate partition stopper 104. A piston rod 114 is 
screwed to the piston. The circular lips 109^ and 1092 
the Intermediate partition stopper 104 divided in a 
peripheral direction by the communicating grooves 108 40 
are tlexit)le enough to further decrease the sliding 
resistance. 

In F=ig. 12, if the intermediate partition stopper 104 
is inserted (stopped) oppositely, the communicating 
grooves 1 08 are located on the side of the piston 1 1 2. In 45 
this case, in evacuation by the vacuum filling stopping 
technique, the peripheral grooves 105^ and 1052 
filled with the second medicine solution 107 from the 
communicating grooves 108. The intermediate partition 
stopper. 1 04 may therefore be inserted oppositely. so 

At the front portion of the cylinder 102 of synthetic 
resin, a vacant chamber 116 is formed which can 
accommodate the front partition . stopper 103 and the 
intermediate partition stopper 1 04. On the cylinder inner 
wall 1 1 7 of the vacant chamber 116. plural grooves 118 ss 
are formed in the longitudinal direction of the cylinder, 
and on the cylinder bottom wall 119, radiating grooves 
121 communicating the grooves 118 with the syringe 
needle 1 20 are formed. 



When the front partition stopper 103 is moved into 
the vacant chamber 1 16 by pushing tfie piston rod 1 14, 
the first medicine solution 106 passes through the 
grooves 118 and is supplied to the syringe needle 120 
from the front of the vacant chamber 116. Further, when 
the intermediate partition stopper 104 is moved into the 
vacant chamber 116, the second medicine solution 107 
is guided to the syringe needle 120 through the grooves 
118 and 121 . When both partition stoppers 103 and 104 
have been completely moved into the vacant chamber 

116, i.e.. when injection has been finished, the front cir- 
cular lip 122 of the piston 1 12 reaches the groove end 
118a to stop. 

Inckientally. the front portion 102a of the cylinder 
102 induding the vacant chamber 116 and the grooves 

117, 121 may be made as a separate body which is to 
be connected to the cylinder txxly including the partition 
stoppers 103. 104 arKi piston 112. The cylinder front 
portion 102a and the cylinder t>ody or the cylinder 102 
may be made of either synthetic resin or glass. 

The communicating grooves 108 may be formed on 
the intermediate and rear lips of the front partition stop- 
per 103 or the front and intermediate lips of the piston 
1 12. In this case, the peripheral grooves 111^ and 1 1 12 
are filled with the medicine solution 1 06, and the periph- 
eral grooves 1 13 of the piston 1 12 is filled with the rned- 
icine solution 107. Further, air stagnancy In the cylinder 
is eliminated and mixing of l>acteria in the air can be 
prevented. Nitrogen gas is sealed in the front vacant 
chamber 116. 

In accordance with the second emtxxiiment of the 
present invention, since in injection of medicine solu- 
tion, the peripheral grooves of the partition stoppers or 
piston are filled with the medicine from the communicat- 
ing portion (communicating grooves), no air is left in the 
peripheral grooves. For this reason, there is no fear of 
t)acteria in the air invading tiie cylinder and two kinds of 
medicine solutions can be successively injected by one 
shot without pull-out/in of a syringe or ventilation. Thus^ 
pain of a patient being pricked with the syringe needle 
can be reduced and working burden of a doctor can be 
relieved. 

Emtpodiment 3 

Rgs. 15 to 22 show the third embodiment of the 
syringe according to the present invention. 

A syringe 201, as shown in Fig. 15. includes a sin- 
gle cylinder type cylinder 204 of synthetic resin having 
communicating grooves 203 on a front inner wall 202. 
two partition stoppers 205, 206 made of rut)ber and a 
rear piston 207 slidably arranged within the cylinder 
204, two kinds of medicine solutions 208 and 209 filled 
between the front partition stopper 205 and intermedi- 
ate stopper 206 and between the intermediate.partition 
stopper 206 and the rear piston 207. respectively, and a 
tip sealing portion 212 for water-proof and l^acteria- 
proof formed integrally to a tapered protection external 
cylinder 211 peripherally formed outside of the cylindri- 
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cal syringe needle connection portion 210 on the side of 
the syringe lip. 

The cylinder 204 is integrally molded of amorphous 
polyolef in (availat)le as ZEONEX from NIhon Zeon Co. 
Ltd.). As shown in Fig. 16, on the inner wall of the front 5 
chamber 213. the above communicating grooves 203 
are formed which includes four grooves 203a in a longi- 
tudinal direction and radiating grooves 203b which com- 
municate the grooves 203a to a discharging hole 21 5 of 
the syringe needle connection portion 210. These com- io 
municating grooves 203 can be Integrally formed in cyl- 
inder molding. 

The amorphous polyolef In is generally excellent In 
gas-barrier property, absorbability (protein), dlssotvabil- 
ify (chemical resistance), slidability (rubber stopper), 75 
and has most important features of moldablity, burnab- 
lity, light-weight and low cost, etc. Since it can be 
molded freely, grooves which cannot be formed using 
glass can be formed on the inner wall. Further, since the 
syringe is burnable, it can be disposed without produc- so 
ing industrial waste. 

The front partition stopper 205 moves into the front 
space 213 by pushing the piston 207 so that the first 
medicine solution is discharged through the communi- 
cating grooves 203. Next, the intermediate partition 25 
stopper 206 moves into the front space 213 so that the 
second medicine solution 209 is similarly discharged. 
Thus, two kinds of medicine solutions can be injected by 
one shot. Although such a double separate-injection 
type structure is known in the conventional barrel- ao 
equipped syringe, this en^odiment is characterized in 
that tiie communicating grooves 203 are formed in the 
integral single-cylinder type resin cylinder 204. 

The cylinder 204 made of amorphous polyolefin 
has elasticity peculiar to synthetic resin and a mirror 35 
face like glass. This permits the syringe needle to be 
lure-locked with the syringe needle connection 210 and 
also permits the sliding valve and the piston to be slid 
with low friction. Since the cylinder 204 which is an inte- 
gral type does not require the barrel to be mounted 40 
unlike before, inconvenience of flowing water invading 
the cylinder from an opening of the barrel during post- 
sterilization does not occur. Inddentaily. PP (polypropyl- 
ene) can be used in place of amorphous polyolefin. The 
cylinder made of these materials has also an advantage 45 
of low cost. 

The front vacant chamber 213 in the cylinder 204, 
the discharge hole 215 of the syringe needle connection 
portion 210. the circular space 216 between the needle 
connection portion 210 and tiie external cylinder 211 so 
sure sealed with nitrogen gas. The nitrogen gas may be 
sealed at pressure slightly higher than atmospheric 
pressure. Thus, in unsealing the tip sealing portion 212 
to mount a syringe needle in the needle connection por- 
tion 210, bacteria in a hospital are intercepted by blow- ss 
ing-out pressure of nitrogen gas so that they will not 
enter the cylinder 204. Further, the medicine 208 and 
the front vacant chamber 213 are partitioned by the 



front partition stopper 205 so that the medicine solution 
208 is completely isolated from bacteria. 

The tip sealing portion 212, as shown in Figs. 17 
and 18, includes: a cylindrical head 217 integrally con- 
tinuous to the tip of the tapered external cylinder 211 
outside the needle connection portion 21 0 through a cir- 
cular recess groove 219; a thin twisting plate 218 suc- 
cessive to lx>th sides 21 7a and the ^ 21 7b of the head 
217; and a thicker reinforcement frame 220 formed in 
the external periphery of the twisting plate 218. The 
boundary between the extemal cylinder 211 and the 
head 217 is formed to have the circular recess groove 
219 having a wedge-shaped section and a small thick- 
ness The twisting plate 218 is extended downwardly 
abng the external cylinder 21 1 so that the inside makes 
a provisional junction (221) with the external cylinder 
21 1 and the lower'end makes another provisional junc- 
tion (222) with a fin-shaped remaining portion 223 rising 
form the bottom 214 of the cylinder. The provisional 
junctions 221 and 222 are so adapted as to be easily 
separated when the twisting plate 218 is rotated. Inci- 
dentally, the remaining thickness portions 223 are not 
necessarily provided and the provisional jururtions (221 , 
222) are not necessarily required. 

The structure of the at)ove tip hermetic sealing por- 
tion 212 is known as a profile seal system in a medicine 
solution package. The feature of tiie hemietic sealing 
structure according to tiie present invention resides in 
that said tip hermetic sealing is continuously formed to 
the protection external cylinder 211 for protection 
located outside the needle connection portion 210 so 
that the needle connection portion 210 is completely 
sealed and isolated from tiie outside. The external cylin- 
der 21 1 is formed so as to protrude slightiy higher than 
the needle connectfon portion 210 so tiiat the needle 
, connectfon portion 210 is not brought into contact wHh 
the head 217. Nitrogen gas is sealed witfiin the circular 
space 21 6 sunounded by the head 21 7 and the external 
cylinder 211. The needle connection portion 210 is 
completely isolated from the outside by the head 217 
and tiie extemal cylinder 21 1 . 

The tip hermetical-sealing portion 212 is rriade in 
actual Msrication in such a manner that it is attached to 
the external cylinder 21 1 by laser welding or ulti^asonic- 
wave wekiing. or in a manner of double mokfing, i.e., 
molding the tip hermetic-sealing portion 212 by a sec- 
ond mokJ after molding the needle connection portion 
210 by afirst mold. Preferably, the external cylinder 211 
has a diameter tapered toward the tip. and the tip 21 la 
of the external cylinder 211. which has a possibly 
smaller diameter, is fixed toward the center of the head 
217. This permits the twisting plate 218 to be operated 
by smaller force. 

In use. a person engaged in medical ti-eatment 
takes out the syringe 201 from a steriDzation sack and 
twist tiie twisting plate 218 by fingers so that tiie provi* 
sional coipling portions 221 and 222 of tiie twisting 218 
are separated and the head 21 7 rotates simultaneously 
with the twisting plette 218 so that it is separated from 
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the tip 211a of the external cylinder 211. Thus, as 
shown in Fig. 18(b), the tip 211a of the external cylinder 
21 1 is cut flatly (horizontally) to form a circular opening 
224 at the tip 21 la of the external cylinder 21 1 . Even if 
bacteria In a hospital Intend to invade the cylinder 204 
simultaneously when the opening 224 is formed, the 
pressure of the nitrogen gas filled in the front vacant 
charnber 213 and discharging hole 215 stops invasion 
of the bacteria. Subsequently, the syringe needle 225 in 
a separate sack is f irnrdy fixed to the needle mounting 
(connection) portion 210 by lure-locking. 

Fig. 19 shows a first modification of the hermetic- 
sealing structure of the above syringe. 

In this hermetic-sealing structure, a spherical head 
227 is fixed, through a circular recess groove 226, to the 
tip of .the external cylinder 21 1 outside the needle con- 
nection portion 210 of the cylinder 204 made of syn- 
thetic resin as in the above case, and a thick twisting 
plate. 228 is provided to extend from the round head 
227, thus conpleting a tip hermetic-sealing portion 229. 
This example is characterized in that the spherical head 
227 is fixed to the tip of the tapered external cylinder 
21 1 outside tiie needle cprmecti'on portion 210 to seal 
the needle connection portion 210 on the inside of the 
external cylinder 21 1 completely. By twisting the twisting 
plate 228. the spherical head 227 is separated from tiie 
extemal cylinder 21 1 at tiie circular recess g^oosfe 226 
so that the syringe needle 210 appears in the external 
cylirKler211. 

Figs. 20 to 21 show a second modification of the 
hermetic-sealing structure of the kit-style syringe. 

In this hermetic-sealing structure, a disk-shaped 
head 230 is connected to the tapered external cylinder 
21 1 outside the needle connection portion 210 made of 
synthetic resin as in the above example, and a twisting 
plate 231 is protruded at the center of the disk-shaped 
head 230. tiius completing a tip hermetk;-sealing por- 
tion 234. The disk-shaped head 230 and the external 
cylinder 211 are connected integrally to each otiier 
through a circular recess groove 232 having a wedge 
section on the outside, and thet flat twisting plate 231 is 
extended from the disk-shaped head 230. A pair of pro- 
truding plates 233 are integrated to the twisting plate 
231. By twisting the protruding plates 233. the disk- 
shaped head 230 is cut along the circular recess groove 
232 so as to be separated from the external cylinder 
211 . Thus, such a slate results^ in that a syringe needle 
can be mounted in the needle, mounting portion 210 in 
the external cylinder 21 1 . 

Rg. 22 shows a syringe with the tip hermetic-seal- 
ing portion 234. in tills syringe 235. a communicating 
groove 238 as explained in the embodiment of Rg. 13 is 
formed in a front vacant chamber 237 of a cylinder 236 
made of the amorphous polyotef in or resin such as PP. 
and an Intermediate communicating groove 239 in a 
longitudinal direction is formed at the intermediate por- 
tion of the inner wail of the cylinder. A diluted solutk^n 
243 is accommodated between an intermediate parti- 
tion stopper 241 behind the intermediate communicat- 



ing groove 239 and . a piston 242. Medicine powder is 
accomnrKXlated between the intermediate partition 
stopper 241 and the front partition stopper 240. Since 
the cylinder 236 is integrally molded using resin, the 

5 intermediate communicating groove 239 does not swell 
externally urdike the conventional cylinder made of 
glass. The cylinder itself has a smart design. 

The nitrogen gas sealed in the front vacant cham- 
ber 237 of the cylinder 236 stops invasion of bacteria 

10 into the cylinder 236 together witii the front partition 
stopper 240 when the tip sealing portion 234 is 
unsealed. In the syringe 235. when the piston 242 is 
pushed, the intermediate partition, stopper 241 is 
located at the communicerting groove 239, and tiie 

15 diluted solution 243 enters the intermediate chamber 

245 through the intermediate communicating groove 
239 to solve medicine powder 244. When the piston 242 
is further pushed, the front partition stopper 240 is 
located on the communicating groove 238 so that the 

20 medicine solution is introduced into the discharge hole 

246 through the communicating groove 238. 

Each of the hermetic-sealing structure descrit>ed 
above can be applied to not only a double layer type 
syringe witii two partitions but also a single layer syringe 

25 using a single partition stopper, a syringe with no parti- 
tion stopper but only a stopper or the conventional 
syringe with a barret. In these cases, a configuration is 
desired whose front chamber is sealed witii nitrogen 
gas and which has a front partition stopper. 

30 In the third embodiments described above, the 
syringe needle connection portion is surrourided by the 
external cylinder and the tip hermetic-sealing portion so 
tiiat it is completely sealed. For this reason, in post-ster- 
ilization or safe-keeping, no water drops or bacteria is 

35 mixed into the cylinder, but complete sanitization of the 
kit style syringe Ccin be attained. In using the syringe, 
the twisting plate can be twisted to unseal the tip her- 
metic^sealing portion. Persons engaged in medical 
treatment is subjected to no t>urden. Further, in unseal- 

40 Ing. the gas pressure in the cylinder and the front parti- 
tion stopper stops Invasion of t>acteria fronri the syringe 
needle connectbn portion. Complete sanitization in 
using the syringe is attained. In addition, the resin inte- 
gral cylinder can solve invasion of flowing vapor or bac- 

45 teria from the cylinder intermediate portion as in the 
conventional barrel style syringe. The resin integral cyl- 
inder, which is combustible and inexpensive, can be dis- 
posed. Since it is not used again, it is very sanitary. 
Further, since disinfection is not required, tmrden for 

so persons engaged in medical treatment can be reduced. 

[Industrial Applicability} 

As described above, in accordance with the. first 
55 embodiment of the present invention, since the member 
equipped with the connection needle connection portion 
can be intimately coupled witii the cylinder, invasion of 
bacteria from the junction between the member and cyl- 
inder can be prevented during safekeeping for a long 
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time. In accordance with the second embodiment, since 
in injection of medicine solution, the medicine solution Is 
filled in the peripheral grooves of the partition stopper 
and/or the piston through the communicating portion 
(communicating grooves), air does not remain in the 5 
peripheral grooves so that there is no fear of vacteria 
invading the cylinder. Further, in accordance with the 
third embodiment, since the syringe needle connection 
portion is conpletely hermetically sealed, water drops 
or vacteria will not be mixed into the cylinder from the 10 
syringe needle connection portion in sterilization using 
flowing vapor or safekeeping for a long time. The resin 
integral style cylinder solves the problem of invasion of 
vacteria water drops from the conventional cylinder 
intermediate portion and complete hermetic-sealing 75 
assures a very sanitary state. Further, in unsealing the 
syringe needle connection portion, the gas sealed in the 
cylinder and the front partition stopper commonly stop 
invasion of vacteria from the syringe needle connection 
portion so that in using the syringe, complete sanitza- 20 
Won can be realized. In addition, since the resin integral 
style cylinder, which Is combustible, can be disposed. 
Since it is not used again, it is very sanitary and burden 
for persons engaged in medical treatment is very slight 
Accordingly, three rules of the kit style syringe, i.e., 25 
reduction in burden, prevention of mixing of alien sub- 
stance and destruction of vacteria pollution can be real- 
ized in preparing medicine. 

Claims 30 

1 . A syringe characterized by comprising: 

a cylirxfer having openings on both ends and a 
communicating passage provided near the one as 
opening In an axial direction and from whose 
other opening a piston is inserted; 
a partition stopper which Is slidable vidthin said 
cylinder and defines a plurality of chambers in 
said cylinder; 40 
an elastic end partition having a passage in a 
radial direction fit on the one opening skie of 
said cylinder and guided to said communicat- 
ing passage and another passage in an axial 
direction communicating with said passage; 45 
and 

a rigid syringe connection portion fit in said 
passage in an axial direction of said end parti- 
tion. 

50 

2. A syringe according to claim 1 , characterized in that 
said syringe needle connection portion has whirt- 
stop protrusions in a radial direction and said end 
partition has fitting grooves corresponding to said 
whiri-stop protrusions. 55 

3. In a syringe in which medicine solution is filled 
between a partition stopper and a rear piston 
an^anged slidably in a cylinder, and in tiie outer 



periphery of said partition stopper, a plurality of cir- 
cular lips and a peripheral groove between said plu- 
rality of lips are formed, said syringe characterized 
in that a communicating portion communicating 
said medicine solution witii said peripheral groove 
Is formed. 

4. A syringe according to claim 3. characterized in that 
said peripheral grooves are formed In said rear pis- 
ton and a communicating portion communicating 
said grooves with said medicine is formed in said 
rear pston. 

5. A syringe according to claim 3 or 4, ctiaracterized in 
that said communicating portion is a communicat- 
ing groove formed in said circular lip of said parti- 
tion stopper or said rear piston. 

6. In a syringe including a syringe needle connection 
portion and an external cylinder for protection out- 
side said syringe needle connection portion which 
are formed at the tip of a cylinder made of synthetic 
resin, said syringe characterized in tfiat a tip her- 
metic-sealing portion for hermetically sealing said 
syringe needle connection portion in said external 
cylinder is integrally formed at tiie tip of said exter- 
nal cylinder. 

7. A syringe according to claim 6, characterized in that 
said tip hermetic-sealing portion Includes a head 
fixed at the tip of said external cylinder through a 
circular recess groove, and at twisting plate 
extended from said head. 

8. A syringe according to claim 6 or 7, characterized in 
that said cylinder is a resin-integral type cylinder in 
which said partition stopper and said rear pistm are 
slidable. and a communicating groove for introduc- 
ing medicine solution successive to a discharge 
hole of a syringe needle mounting portion is formed 
in a front vacant chamber of said cylinder. 

9. A syringe according to dalm 8 characterized in that 
said front vacant chamber partitioned by said parti^ 
tion stopper is sealed with gas. 

1 0. A syringe according to claim 8. characterized in that 
the material of said cylinder is made of amorphous 
polyolefin and others. 
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